Modulation of multidrug resistance P-glycoprotein 1 (ABCB1) expression in human heart by hereditary polymorphisms.
Variable expression of the ABC-type multidrug resistance membrane protein P-glycoprotein (P-gp, MDR1, ABCB1) in human heart is a potential modulator of drug effects or drug-induced cardiotoxicity. Expression of P-gp is known to be affected by single nucleotide polymorphisms in the MDR1 gene. Therefore, genotype-dependent expression of P-gp could be an important modulator of action of cardiac drugs. Heart tissue (auriculum) from 51 patients undergoing coronary artery bypass graft surgery was screened for genotype-dependent P-gp expression. P-gp was identified by immunoblotting and localized using immunohistochemistry. MDR1 mRNA was quantified by real-time PCR and immunohistochemistry and related to the MDR1 genotypes G2677T/A (Ala893Ser/Thr) and C3435T. MDR1/18S rRNA mRNA copy numbers in heart auriculum were 3.48 +/- 2.25 x 10(-6) compared to 4.56 +/- 0.58 x 10(-6) in non-failing ventricular samples studied before. While the exon 26 C3435T genotype did not influence MDR1 mRNA expression, we found significantly elevated MDR1 mRNA expression in 10 patients carrying the exon 21 2677 AT or TT genotype as compared to 12 patients carrying the GG-variant with intermediate MDR1 mRNA expression in 29 heterozygous samples. P-gp was detected in the endothelial wall. Quantitative immunohistochemistry of protein expression, however, did not reveal significant influence of the studied SNPs. The present study based on auricular samples suggests that genetic factors play a rather limited role in modulating P-gp expression in human heart. Therefore, the substantial interindividual variability in cardiac P-gp expression is likely related to environmental or disease related factors.